To assess trends of public attitudes toward epilepsy in Korea, two surveys were performed in the same village using a common questionnaire before and after the schedule of public education on epilepsy. Cross-sectional studies were conducted by means of a door-to-door interview, in which all residents over 19 yr of age living in the survey area were targeted. Vehicles for the educational campaign took the form of lectures and small group discussions. The understanding of epilepsy among Korean respondents appeared to be not only based more on supernatural or superstitious thinking, but was also less comparable to that of other studies. The attitudes toward epilepsy also were far more negative in Korean rural areas than in other countries. The false belief that "epilepsy can not be treated" was the factor that contributed most to negative attitudes. Although a positive trend was obvious not only in understanding the cause of epilepsy but also in attitudes toward epilepsy, the majority of respondents still remain unchanged in their misunderstanding of and negative attitudes toward epilepsy. To ameliorate the social stigma against epilepsy in Korea, continuous and repetitive educational efforts as well as the sympathy of the lay societies regarding epilepsy would be needed.
INTRODUCTION
Negative public attitude toward epilepsy is a common phenomenon all over the world (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) , and is the major factor causing serious social discrimination against people with epilepsy. In general, those with epilepsy have considerable limitations in their interaction with and adaptation to their surroundings; some of them find social attitudes toward them more devastating than the disorder itself (11) .
Lennox suggested that public health workers needed to be acquainted with the public perception on a given illness, to be aware of changes in this thinking, and to recognize the factors influencing such change (12) . Most physicians who manage epileptic persons, however, have not been enthusiastic in treating the social stigma of the patients, e.g., in changing negative attitudes toward epilepsy.
Informational campaigns are often very helpful in changing the knowledge of and the public attitudes toward epilepsy (1) . Some unfavorable public perceptions toward epilepsy in a certain society are mainly due to or can be induced from false beliefs about epilepsy (11) . Therefore, thorough understanding of the quantification and qualification of the false beliefs about epilepsy among community individuals would be essential before practicing public information campaigns to modify the negative attitudes. However, little has been published in Korea on this subject, although the authors believe that social discrimination against people with epilepsy is very serious in this country (3, 4) . Furthermore, trials to indicate the trends in public attitudes toward epilepsy have been rare in the world to our knowledge.
We present here public attitudes toward epilepsy in rural area in Korea, and a positive trend of the attitudes after the schedule of public education campaigns on epilepsy over the same area.
MATERIALS AND METHODS

Surveys and questionnaire
A survey conducted in Kwangju, Korea demonstrated that negative attitudes toward epilepsy were closely correlated to the level of education or age of the respondents, e.g., the less educated or older they were, the more negative were their attitudes toward epilepsy (3) . Therefore, for the purpose of retrieving the optimal results in Korea, several small typical farming villages in Chonnam Province, Korea, were chosen as the investigating areas because the residents in that area were usually less educated and older on average than those in urban area (13) . Other reasons the researchers selected the particular areas were for the convenience of the survey and information campaign, and the expectation of minimizing difference in parameters of respondents, e.g., occupation or level of income.
Two cross-sectional surveys were conducted in the same village using a common questionnaire before and after the schedule of public education on epilepsy. The first survey was performed in 1995, and 931 subjects were contacted. The second was performed in 1999, and 730 subjects were contacted. The questionnaire used in our survey consisted of 4 categories, concerning 1) familiarity with epilepsy 2) understanding of epilepsy 3) attitudes toward epilepsy and 4) demographic data of respondents. Each category contained several questions (2 to 6) to obtain information about the issue (Table  1) . Some questions were designed to ask the respondents to select one among "Yes", "No", or "I don't know", and others were allowed multiple answers. The majority of these questions were from a previous Gallup Poll of public attitudes toward epilepsy (14) .
Interview method
Each survey was conducted by means of a door-to-door interview. All residents over 19 yr of age living in the survey area were targeted. The interviewers (medical students and doctors) had undergone a one-week orientation on the questionnaire. Since not all respondents could understand the exact meaning of the questions, the interviewers were allowed to read and explain the questions to all respondents. No attempt was made to prompt the respondents by suggesting answers directly.
Public education campaign for epilepsy
Vehicles for the educational campaign were directed at the respondents interviewed. It was demonstrated during the first survey that most of the rural residents thought that medical information about epilepsy was not worthwhile to learn about health. Furthermore, mass media such as local radios, television programs, or newspapers did not seem to be an effective vehicle in the campaign in such rural areas because the residents usually had to work in the field until late in the evening. Accordingly, the authors chose special meetings with the residents as an educational channel. These meetings took the form of lectures and small group discussions. Lectures contained descriptive knowledge about epilepsy only to correct false beliefs proven during the first survey to affect negative public attitudes toward epilepsy; much attention was paid in not including direct descriptions about the prejudice in the lectures for a precise assessment of the efficacy of the campaign. Lectures were held in each township office of 3 different districts once a year for 2 yr, and it took about one and a half hour per lecture. In order to increase the efficacy of the campaign, the schedule of the lecture was included in the agricultural education program that was obligatory on all residents of the district to appear at. The number of attendants in the lecture was 132 in average. The small group discussion was designed to cover the residents who did not attend the lecture and was held at least three times a year for same village. About 20 persons in average were present at the meeting.
Data Analyses
Data from a total of 820 respondents gathered during the first survey was included in the analysis. Of 931 subjects contacted, 50 were excluded from all the analysis because they could not understand the exact meaning of questions or complete the questionnaire appropriately. Sixty-one answered "not familiar with epilepsy" and were also excluded from the analysis. A chi-square test was used to estimate the relationships between the responses and their age, sex, and level of education, and their knowledge about epilepsy and attitudes toward epilepsy or people with epilepsy. Data from a total of 715 respondents gathered during the second survey was compared to those from the first survey to estimate the trend in changing attitudes over 4 yr. To indicate the effect of the campaign on the trend, data from the second survey was divided into two groups according to whether the respon- Table 1 . Composition of the questionnaire dent attended the campaign (n=418) or not (n=297), and then both groups were compared to one another. A logistic regression test was used in those analyses and age, gender and level of education were adjusted in comparing data from the two surveys, if necessary. Non-committal answers, such as "I have no idea," or "not sure," were excluded from the analyses. The level p<0.05 was considered as the cut-off value for significance.
RESULTS
Internal consistency reliability of the questionnaire
Cronbach's alpha coefficient for the questionnaire was 0.64. The correlation between some similar questions in the questionnaire, for example, "epileptic persons should be isolated" versus "epilepsy may be contagious," or "epilepsy is a mental illness" versus "the way to treat epilepsy is psychotherapy" and so on, was statistically significant (p<0.05, correlation analysis; data not shown).
Demographic features of respondents
The distribution of age, gender and level of education of respondents was not even. The majority of respondents was less educated (elementary school or below; 83%) and was more than 50 yr of age (87%). Sixty percent were female.
Females and the elderly were directly related to being less educated (p<0.05).
Familiarity with epilepsy
Of 881 persons who completed the questionnaire appropriately in the first survey, 93% of respondents were familiar with epilepsy; 55% had seen someone who had a seizure and 38%, although they had not seen a seizure directly, had heard or read about epilepsy. Of a total of 820 respondents who answered they were familiar with epilepsy and completed the questionnaire appropriately, 8.5% had an epileptic person amongst their family or relatives.
Understanding of epilepsy
The responses of 820 respondents to the survey questions about understanding of epilepsy are shown in Table 2 . Sixtytwo percent of respondents answered the question, "What do you think is the cause of epilepsy?" as "divine punishment", and this false belief was directly associated with being older, female, and less educated (p<0.01). Thirty-four percent answered, "brain or nervous system disease" or "mental illness", and these answers were directly associated with being more educated or male, respectively (p<0.01). Thirty-one percent believed that epilepsy was caused by "malnutrition". Twenty-nine percent answered, "hereditary or inherited disease", and this answer was directly associated with being more Q3 The cause of epilepsy  Divine punishment  62  43  64  65  68  53  67  68  64  32  Brain disease  34  44  32  32  31  38  32  29  36  46  Mental illness  34  33  36  32  37  43  29  31  38  37  Malnutrition  31  25  33  32  32  34  29  29  35  26  Hereditary disease  29  33  34  26  25  34  26  23  32 educated and male (p<0.01). About 11% answered they did not know the cause of epilepsy; this answer was directly associated with being female and less educated ( Table 2) . Thirteen percent believed that epilepsy might be contagious, and 53% believed that epilepsy could not be treated. These responses were observed more frequently among the less educated (p<0.01). Eighty-five percent thought that people often died from an epileptic attack and 95% objected to epileptic persons driving automobiles. These responses appeared to be universal ( Table 2) .
As for the way to treat epilepsy, 22% responded that they had no idea, 35% recommended nutritional support or invigorants, prescription drugs (34%), psychotherapy (33%), and acupuncture or herbal medicine (23%), and surgery as the way to treat epilepsy (22%). Surprisingly, 21% preferred folk medicine practiced without a sound theoretical basis, such as eating the organs of animals or humans, or soup boiled with the branches of a tree struck by lightening, or with a rope used in a suicidal hanging. These superstitious thoughts appeared more frequently among the less educated and the elderly ( Table 2) .
Attitudes toward epilepsy
Ninety-four percent of respondents objected to having their children marry an epileptic person, and 43% believed that epileptic persons should be isolated; these negative attitudes were directly associated with lower education (p<0.05). Fifty percent objected to having their children associate with epileptic persons in school or at play, and 46% believed that epileptic persons should not have children; these answers appeared to be universal among all respondents. Fifty-two percent thought that epileptic persons should not be employed in jobs like other people; this response was related to being male and the level of education (p<0.05) ( Table 3) .
Relationship between knowledge of and attitudes toward epilepsy
For the purpose of elucidating major false beliefs about epilepsy that have contributed to negative attitudes toward epilepsy, the relationship between knowledge of and attitudes toward epilepsy of the respondents in the first survey was analyzed. Five items of knowledge of epilepsy that were thought to be obviously wrong were selected for correlation study with 5 prejudices about epilepsy ( Table 4 ). The most probable contributive factors in forming negative attitudes toward epilepsy in rural areas in Korean were the false beliefs that "epilepsy can not be treated" and "people often die from an epileptic attack." Each of them was strongly associated with 4 items of 5 selected prejudices (p<0.05 by correlation analysis). Those were followed by the beliefs that "epilepsy may be contagious" and "epilepsy is caused by mental illness." The false belief that "epilepsy is derived from divine punishment" was directly associated with none of the selected 5 negative attitudes. Instead, the false belief was strongly associated with another false belief that "epilepsy can not be treated" (p<0.05 by correlation analysis) ( Of the total of 730 persons contacted in the second survey, 715 (98%) were familiar with epilepsy and were included in the analysis. Two hundred and thirteen persons of 715 were enrolled both the first and the second survey and they did not show any significant difference in demographic features and knowledge of and attitudes toward epilepsy comparing with the rest (data not shown). Demographic features of the respondents who have attended the epilepsy education campaign (n=418) were not significantly far from those of the respondents who have never attended the campaign (n=297).
An increase in the percentage of respondents who had an epileptic person among in their family or relatives (from 8.5% to 12%, p<0.05) was observed. The changes in understanding of and attitude toward epilepsy, as reflected in surveys conducted in 1995 and 1999, are indicated in Table 5 and 6. Also the putative effects of the campaign for epilepsy on the changes are shown in the tables.
The false beliefs, considering "divine punishment," "mental illness," "malnutrition," or "blood transfusion" as causes of epilepsy, were significantly reduced (p<0.05). There remained, however, that 52% of respondents still believed that epilepsy is caused by "divine punishment." Furthermore, all the results were not correlated with the campaign. The number of respondents who believed that epileptic persons often died from a seizure attack or that epileptic persons should not drive automobiles was markedly reduced, and these results were well correlated with the campaign (p<0.05). Even though strong emphasis was placed on the facts that "epilepsy can be treat- ed," or "epilepsy is not contagious" in the education campaigns, no significant interval change was evident in the ratio of respondents who replied that "epilepsy can not be treated" or "epilepsy may be contagious." However, even if it was statistically not significant, there was an obvious tendency of reduction in the ratio of respondents who replied that "epilepsy can not be treated" after the campaign (p=0.0504) ( Table 5) .
As for the way to treat epilepsy, the ratio of respondents who considered psychotherapy, nutrients, or invigorants as the means to treat epilepsy was significantly reduced (p<0.05). Although no interval change was observed in the trend of answering with surgery, acupuncture or herbs, or folk medicine as the means to treat epilepsy, it was evident that the education campaign had contributed to an increasing positive attitude toward surgery, and a negative attitude toward acupuncture, herbs, or folk medicine (Table 5) .
It was clear that the interval changes in attitudes toward epilepsy or epileptic persons were quite remarkable; the ratio of respondents who believe that "epileptics should be isolated" or "epileptics should not have children" and who "object to having their children marry or associate with epileptic person" was significantly reduced (p<0.05). However, the positive trend in changing attitudes seemed not to be affected by the education campaigns except for the attitude toward one's children marrying an epileptic person. The attitude toward the employment of epileptic persons also appeared unchanged (Table 6 ).
DISCUSSION
Although the distribution of age, gender or level of education of respondents enrolled in the current study might not be the representative of the entire Korean population, it reflects the current situation of rural areas in Korea in itself. In addition, the authors intended to obtain the lowest attitudes toward epilepsy in Korea and to elucidate the most contributive factors to these attitudes. Therefore, the eccentric distribution of the parameters of respondents does not seem to be a major factor of disturbance in interpreting the data from this study.
As in other countries, epilepsy is a well-known disease in rural societies in Korea. Ninety-three percent of respondents replied that they were aware of epilepsy directly or indirectly in this survey from Korea, as compared with 93% in China (2), 95% in the United States (1), and 90% in Finland (5) .
The understanding of epilepsy among the Korean respondents appeared to be not only based more on the supernatural or superstitious perception but was also less comparable to that of other studies. Surprisingly, the majority of respondents (62%) believed that epilepsy was caused by divine punishment. The response was much higher than that in other countries; in a Tanzanian survey (6), 7.3% of respondents mentioned witchcraft as a cause of epilepsy and, in an Arabian survey (7), 13.8% mentioned evil spirits. Moreover, as a way to treat epilepsy, 21% preferred incantatory folk medicine practiced without a sound theoretical basis in the current study, as compared with 15% in China. Those supernatural or superstitious ideas have not been demonstrated yet in surveys conducted in western countries because the questionnaire used in their surveys was devoid of the particular question. However, considering that the word "epilepsy" derives from a Greek word meaning "to seize" and it implies "being seized by demon" (15) , those ideas are supposed to be more widespread in the world than expected, even in western countries. The percentages of respondents who believed that "epilepsy is a mental illness" and that "epilepsy is a primarily hereditary disease" were 34% and 29% in Korea, as compared with 17% and 17% in China, 16% and 15% in the United Arab Emirates, and 2% and 9% in the United States. In addition to those differences among countries, the great majority of the Korean respondents had a tendency to consider epilepsy as a far more dangerous disease than what it was, e.g., they believed that epileptic persons should not drive automobiles (95%) and that people often die from epileptic attacks (85%). Although it is difficult to demonstrate the exact reason the negative understanding of epilepsy prevails more significantly in Korea, the authors believe that it may be attributed to the difference in demographic distribution of the survey population or to the cultural background among countries. In general, it is well known that youth, higher levels of education, and more westernized urban residents are likely to give answers that are more favorable concerning epilepsy (1) (2) (3) 10) . In contrast to the surveys conducted in other countries, the current study was confined to only one rural area where a traditional Korean value system prevails. Therefore, the great majority of the residents were less educated, over 50 yr in age and less westernized.
The attitudes toward epilepsy in rural societies in Korea also were far more negative than those in other countries, but were consistent with those in China. The percentage of respondents who "objected to association," and "objected to employment," were 50, and 52% in this Korean study; 57, and 53% in China. In contrast, the numbers were 6, and 9% in the United states; 11, and 15% in Italy (8); and 18, and 31% in Taiwan (9) . Furthermore, as many as 94% of the respondents in the current study and 87% in China objected to having their sons or daughters marry a person with epilepsy, as compared with 72% in Taiwan; and 18% in the United States. Considering the Korean population shares common value systems such as Confucianism and Buddhism with the Chinese rather than western society, it can be suggested that such differences in attitudes between western and Asian countries derive from the different cultural background among the countries. Evidence of the cultural similarity between Koreans and the Chinese is that the respondents of both countries commonly chose superstitious folk medicine (21 and 15%, respectively) and acupuncture or herbs (23 and 27%, respectively) as the way to treat epilepsy.
The false belief about epilepsy, "epilepsy can not be treated," was the most contributive factor to the negative attitudes in rural areas in Korea. Because the incantatory or superstitious understanding of epilepsy was a unique feature among Korean respondents, and the attitudes toward epilepsy were far more negative in Korea than in other countries, a strong correlation between misunderstanding and negative attitudes was expected. In contrast to the possible assumption, however, the belief that "epilepsy derives from divine punishment" was absolutely associated with the belief that "epilepsy cannot be treated" rather than negative attitudes such as "object to association," "object to marriage," "object to employment," and so on. Therefore, a hypothesis that superstitious thinking might not be a cause of the negative attitudes, but be a result of misunderstandings about epilepsy was deduced from these results. This deduction is partially supported by the fact that superstitious thinking is directly associated with the elderly whose experience is derived from a time when medical treatment of epilepsy was seriously lacking.
The positive trend in attitudes toward epilepsy was evident over the past four years in rural areas in Korea. Even though it was not remarkable, such trend was obvious not only in understanding the cause of epilepsy but also in attitudes toward epilepsy. Considering that the content of the education campaigns about epilepsy has been confined only to knowledge to improve respondents' understanding of epilepsy, the positive changes in attitude must be enlightened ones. However, it is not sure whether the changes were entirely attributed to the campaigns because the respondents who attended the campaign failed to make a definite difference in their attitude toward epilepsy comparing with the respondents who did not attend. The information campaign in the current study seemed to be effective in ameliorating superstitious thinking about epilepsy, but it proved not useful to attenuate effectively the deep-rooted prejudices against epilepsy or epileptic persons in Korean rural society. Therefore, the effect of several possible contributive factors on the positive trend such as the survey itself that is believed to evoke a fresh interest in epilepsy or epileptic persons, some advance in control of seizures, and/or unintended mass media programs about epilepsy, should not be excluded.
It is important to recognize the fact that the majority of respondents still remain unchanged in their misunderstanding of and negative attitudes toward epilepsy regardless of the positive trend; there still remained 89% who would object to having their children marry an epileptic person, and 40% would not permit their children to associate with epileptic persons. In addition, 33% still believed that epileptic persons should not have children. Though the results from the current study seem to be at the extreme end of understanding of and attitudes toward epilepsy of the Korean people, it is clear that such negative attitudes do prevail in Korea. This is supported by the results from a previous survey conducted in a city in Korea (3). Therefore, in order to ameliorate the prejudices against epilepsy and allow epileptic persons to interact with and adapt to their surroundings properly, continuous and repetitive educational efforts and the sympathy of professional and lay societies regarding epilepsy would be needed.
